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(54) Gas duct comprising ceramic honeycomb structure 

(57) A gas duct includes a ceramic honeycomb 
structure, which has: a metal case, a ceramic honey- 
comb structure (2) accommodated in the metal case, 
and a holding mender (1) placed between the outer 
surface of the ceramic honeycomb structure and the 
inner surface of the metal case. The holding member 
has, at its two ends, areas to-be-connected engageable 
to each other and is wound round the outer surface of 
the ceramic honeycomb structure in such a way that the 
areas to-be-connected are engaged to each other and 
that the connected area and its vicinity lie at a region 
where partition walls of cells constituting the honey- 
comb structure are approximately parallel to the circum- 
ferential direction. In the gas duct, even when the 
ceramic honeycomb structure has thin partition walls, 
the honeycomb structure is not broken when it is 
accommodated in a metal case, i.e. during the canning. 
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Description 

Background of the Invention 
5 (1 ) Field of the Invention 

[0001] The present Invention relates to a gas duct comprising a ceramic honeycomb structure, used mainly in an 
exhaust gas purification system for automobile. 

10 (2) Description of Related Art 

[0002] Currently, gas ducts comprising a honeycomb structure are in extensive use because they are low in pres- 
sure loss (when an exhaust gas is passed therethrough) owing to the high porosity and show an excellent exhaust gas 
purifiabllity. As an example of such gas ducts, there is widely known a ceramic honeycomb catalytic converter used in 
15 an exhaust gas purification system for automobile; and it is disclosed in, for example. JP-A-49-72173 and JP-A-7- 
77036. 

[0003] In such ducts comprising a ceramic honeycomb structure, a ceramic honeycomb structure is fitted to a gas 
duct in a state that it is accommodated in a metal case, in order to allow the easy handling of the ceramic honeycomb 
stnjcture. At this time, a holding member made of, for example, a ceramic fiber mat is allowed to be present, in a com- 

20 pressed state, between the outer surface of the honeycomb structure and the inner surface of the metal case, in order 
to reliably hold the honeycomb structure In the metal case and also lessen the impact applied from outside. 
[0004] As the method for accommodating a honeycomb structure in a metal case via a holding member, there are 
generally known three methods, i.e. a stuffing method, a tourniquet method and a clamshell method. The stuffing 
method is shown in Fig. 2(a) and comprises winding a holding member 1 round a ceramic honeycomb structure 2 and 

25 forcing the resulting material in a metal case 3 from its one opening. In this method, as shown in Figs. 2(b) and 2(c). the 
two ends of the holding member 1 have to-be-connected areas 13 engageable to each other: the holding member 1 is 
wound round the outer surface of the honeycomb structure 2 and the to-be-connected areas 13 of the two ends of the 
honeycomb structure 1 are engaged to each other and fixed. The compression of the holding member 1 is conducted 
by, as shown in Fig. 2(d), forcing the honeycomb structure 2 covered with the holding member 1 , in the metal case 3 

30 using an insertion-assisting jig 5 of ring shape having such an inner diameter as decreases gradually from one end of 
the ring to the other end. 

[0005] The tourniquet method conprises winding a holding member 1 round a honeycomb structure 2 as shown in 
Figs. 3(a) and 3(b), inserting the resulting material into a metal case 3, placing the resulting material in between upper 
and lower wire ropes 18 as shown in Fig. 7, pulling the ropes upward and downward at a given load to clamp the case 
35 3 and resultantly compress the holding member 1 , thereby fixing the honeycomb structure 2 in the metal case 3. 

[0006] The clamshell method comprises winding a holding member round a honeycomb structure, placing the 
resulting material in one pair of opposing metallic half shells having a shape symmetric to each other, and welding the 
half shells to each other. 

[0007] As the regulation for exhaust gas emission has become stricter recently in connection with the environmen- 

40 tal protection and, for example, a lower level has come to be required for the total hydrocarbon emission in the LA-4 
mode which is one of the exhaust gas evaluation tests in U.S.A. ceramic honeycomb catalysts are desired to exhibit 
exhaust gas purif iability which is higher than before. Catalysts are not sufficiently heated and therefore are not suffi- 
ciently activated and the purification efficiency is significantly low, at the start of engine, i.e. the cold start. Thus, the 
early activation of catalyst at cold start is considered to be the most important task for achieving the regulation for 

45 exhaust gas emission. From this standpoint, there was made a proposal of (1 ) making the partition wall of ceramic hon- 
eycomb catalyst as thin as possible and making the open frontal area of the honeycomb catalyst as high as possible to 
reduce the pressure loss and (2) reducing the weight of honeycomb structure and lowering the heat capacity of catalyst 
to increase the temperature elevation rate of catalyst. In this proposal, since a large geometrical surface area is obtain- 
able, a honeycomb catalyst of small size can be produced. From such a standpoint, there has recently been developed 

so a ceramic honeycomb structure having thin partition walls of 0.03 to 0.10 mm in thickness 

[0008] In a ceramic honeycomb structure having thin partition walls, however, it is difficult to achieve the minimum 
guaranteed value (10 kg/cm^) for the isostatic fracture strength which is an index of the strength of structure. Herein, 
-isostatic strength" is specHied in the JASO standard M 505-87 which is a standard for automobile issued by Society of 
Automotive Engineers of Japan. Inc.. and is expressed as a load at which fracture appears when an isostatic hydrostatic 

55 load is applied to a honeycomb structure. 

[0009] Therefore, in the gas duct comprising a honeycomb structure, when a honeycomb structure having thin par- 
tition walls is accommodated in a metal case according to a conventional method, there has been a problem in that in 
the canning operation of accommodating the honeycomb structure in the metal case via a holding member, the honey- 
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comb structure is fractured by the tourniquet of the holding member. 
Summary of the Invention 

5 [0010] In view of the above-mentioned situation, the present invention aims at providing a gas duct comprising a 
ceramic honeycomb structure, wherein even when the ceramic honeycomb structure has thin partition walls, the hon- 
eycomb structure is not fractured when it is accommodated in a metal case, i.e. during the canning. 
[0011] According to the present invention there is provided a gas duct having a ceramic honeycomb structure, 
which comprises: 

10 

a metal case, 

a ceramic honeycomb structure accommodated in the metal case, and 

a holding member placed between the outer surface of the ceramic honeycomb structure and the inner surface of 
the metal case, 

15 wherein the holding member has, at the two ends, to-be-connected areas engageable to each other and is 

wound round the outer surface of the ceramic honeycomb structure in such a way that the to-be-connected areas 
of the two ends are engaged to each other and that the connected area and its vicinity face the partition wall of each 
cell constituting the honeycomb structure. 

20 [0012] In the above gas duct, the honeycomb structure may be accommodated in the metal case by winding the 
holding member round the honeycomb structure and then forcing the resulting material in the metal case from one 
opening of the metal case. 

[0013] In the above gas duct, each to-be-connected area of the holding member preferably has, in the winding 
direction, a length of 20 to 50 mm or of 5 to 15% based on the length of the holding member in the winding direction. 
25 [001 4] The present invention further provides a gas duct having a ceramic honeycomb structure, which comprises: 

a metal case, . 
a ceramic honeycomb structure accommodated in the metal case, and 

a holding member placed between the outer surface of the ceramic honeycomb structure and the inner surface of 
30 the metal case, 

wherein the holding member is wound round the outer surface of the honeycomb structure, 
the metal case is formed by winding a metal plate round the holding member in such a way that the two ends of the 
metal plate are overlapped with each other and then tourniquet the metal plate, and 

the vicinity of the inner end of the overlapped two ends is allowed to face the partition wall of each cell constituting 
35 the honeycomb structure. 

[001 5] In the gas duct of the present invention, the partition walls of the ceramic honeycomb structure may have a 
thickness of less than 0.1 mm. Also, the cells of the ceramic honeycomb structure preferably have a tetragonal sectional 
shape. Also, the honeycomb structure may be a catalyst for exhaust gas purification. 
40 [001 6] Further in the gas duct of the present invention, the holding member is preferably a mat made of a ceramic 
fiber. Also, the pressure generated when the holding member is compressed, is, at a temperature range at which the 
gas duct is in actual use, preferably less than two times the pressure at normal temperature. 

Brief Description of the Drawings 

45 

[0017] 

Fig. 1(a) is a perspective view showing an example of the positional relationship of the connected area of holding 
member and the partition walls of honeycomb structure, in the gas duct of the present invention; and Fig, 1 (b) is a 

50 perspective view showing an example of the positional relationship of the ends of metal plate {later becoming a 
metal case) and the partition walls of honeycomb structure, in the gas dust of the present invention. 
Fig. 2(a) is a perspective view showing a state in which a holding men*>er has been wound round a honeycomb 
structure; Fig. 2(b) is a schematic view showing an example of a holding member; Fig. 2(c) is a schematic view 
showing other example of a holding member: and Fig. 2(d) is a schematic sectional view showing a method for 

55 accommodating a honeycomb structure in a metal case according to a stuffing method. 

Fig. 3(a) is a perspective view showing an example of a state in which a honeycomb structure has been accommo- 
dated in a metal case according to a tourniquet method; and Fig. 3(b) is a perspective view showing other example 
of a state in which a honeycomb structure has been accommodated in a metal case according to a tourniquet 
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method. 

Fig. 4 is a schematic view showing the relation of the strength of honeycomb structure and the direction of force 
applied thereto. 

Fig. 5 is a perspective view showing the measurement sites in the pressure measurement test of Reference Exam- 
5 pie 1. 

Fig. 6 is a graph showing the results of the pressure measurement test of Reference Example 1. 
Fig, 7 is a schematic view showing the pressure measurement test method employed in Reference Example 2. 
Fig. 8 is a perspective view showing the measurement sites in the pressure measurement test of Reference Exam- 
ple 2. 

10 Fig. 9 is a graph showing the results of the pressure measurement test of Reference Example 2. 

Fig. 10 is a perspective view showing the direction of a force applied to a honeycomb structure in the fracture 
strength measurement test of Reference Example 3. 

Fig. 1 1 is a graph showing the results of the fracture strength measurement test of Reference Example 3. 

75 Description of Preferred Embodiments 

[0018] In the gas duct of the present invention, when a ceramic honeycomb structure is accommodated in a metal 
case according to a stuffing method, a holding member 1 having, at the two ends, to-be-connected areas engageable 
to each other is wound round the outer surface of a ceramic honeycomb structure 2, as shown in Fig. 1(a), in such a 
20 way that the to-be-connected areas of the two ends are engaged to each other and that the connected area 4 and its 
vicinity face the partition wall 9 of each cell 8 constituting the honeycomb structure. 

[0019] Also in the present gas duct, when a ceramic honeycomb structure is accommodated in a metal case 
according to a tourniquet method, the vicinity of the inner end 10 of the overlapped two ends of a metal plate 7 (later 
becoming a metal case 3) is allowed to face the partition 9 of each cell 8 constituting a honeycomb structure 2, as 
25 shown in Fig. 1(b). 

[0020] As shown in Fig. 4, the cells constituting the honeycomb structure are strongest to a force 1 1 having a vector 
perpendicular to partition walls 9; become weak as the direction of force becomes oblique to the partition walls 9: and 
are weakest to a force 12 having an angle of 45° to the partition walls 9. Meanwhile, when a ceramic honeycomb struc- 
ture is accommodated in a metal case via holding member according to a stuffing method, the holding member shows 

30 the highest pressure at the connected area and its vicinity; when a ceramic honeycomb structure is accommodated in 
a metal case according to a tourniquet method, the metal plate (later becoming a metal case) shows the highest pres- 
sure at the vicinity of the inner end of the overlapped two ends. Thus, the honeycomb structure undergoes the highest 
pressure from the connected area and its vicinity of the holding member or from the vicinity of the inner end of the over- 
lapped two ends of the metal plate. 

35 [0021] In the present invention, therefore, the connected area 4 and its vicinity of a holding member 1 or the vicinity 
of the inner end 10 of the overlapped two ends of a metal plate 7 is allowed to face the partition walls 9 of the cells 8 
constituting a honeycomb structure 2, as shown in Fig. 1 (a) or 1 (b), whereby the highest pressure of the connected area 
4 and its vicinity or the vicinity of the inner end 10 of the overlapped two ends of the metal plate 7 is applied approxi- 
mately perpendicularly to the surface of the partition walls 9 of cells 8. As a result, in the gas duct of the present inven- 

40 tion. the ceramic honeycomb structure, even when having thin partition walls of 0.03 to 0,10 mm, is not fractured by the 
pressure from the holding member or the metal case during canning or during use. 

[0022] Incidentally, in the present invention, "the connected area and its vicinity" refer to, as shown in Figs. 2(a), 
2(b) and 2(c), an area of a holding member 1 which is a connected area 4 plus two areas adjacent thereto, each of 5 
mm in width. 

45 [0023] "The vicinity of the Inner end" refers to, as shown in Figs. 3(a) and 3(b), an area 1 5 of 30 mm in width extend- 
ing from the inner end 10 of the overlapped two ends of a metal plate in its tourniquet direction, 
[0024] "XXXX faces the partition walls of cells" refers to the following matters. As shown in Fig. 4, a perpendicular 
AD is drawn from the cerrter A of the section of a honeycomb structure 2 to a line segment BC constituted by the parti- 
tion wall 9 of cells 8. An intersection point of the perpendicular AD and the circumference X of the section is taken as 

so E. Straight lines AF and AG each having an angle of 1 5° to the line segment AE are drawn from the center A, and the 
intersection points of the straight line AF or AG and the circumference X are taken as F and G. respectively "The con- 
nected area and its vicinity face the partition walls of cells' refer to that the connected area and its vicinity are located 
between the intersection points F and G. "The vicinity of the inner end of the overlapped two ends of the metal plate 
face the partition walls of cells" refer to that the vicinity of the inner end of the overlapped two ends of the metal plate is 

55 located between tiie intersection points F and G. At this region the cells have partition waits approximately parallel to 
the circumferential direction of the honeycomb outer face. 

[0025] In the gas duct of the present invention, when a honeycomb structure is accommodated in a metal case via 
a holding member according to the stuffing method, the to-be-connected area of the holding menriber preferably has, in 
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the winding direction, a length 1 7 [see Figs. 2(b) and 2(c)] of 20 to 50 mm or of 5 to 15% based on the length 16 [see 
Figs. 2(a) and 2(b)] of the holding member in the winding direction. When the length of the to-be-connected area is 
smaller than the above range, the overlapping (sealing) width of the holding member is small owing to the scatter in 
diameter of honeycomb structure, and gas leakage may occur. When the length of the to-be-connected area is larger 

5 than the above range, the total area of the connected area and its vicinity is large, and it is difficult to allow the con- 
nected area and its vicinity to face the partition walls of cells. The length 1 7 of the to-be-conneded in the winding direc- 
tion is more preferably 25 to 40 mm or 7 to 10% based on the length 16 of the holding member in the winding direction. 
[0026] The gas duct of the present invention is most suitable for a honeycomb structure having a tetragonal sec- 
tional shape. However, the gas duct is also suitable for a honeycomb structure having a triangular sectional shape. 

10 [0027] When a gas duct of the present invention type is used at high temperatures, there is a fear that the holding 
member expands and thereby an excess pressure is applied to the ceramic honeycomb structure, resulting in fracture 
of the honeycomb structure. To prevent such a case, it is preferred in the gas duct of the present invention that the pres- 
sure generated when the holding member is compressed, is, at a temperature range at which the gas duct is in actual 
use, less than two times the pressure at normal temperature. Herein, "a temperature range at which the gas duct is in 

15 actual use" refers to 300 to 1 ,000°C and "normal temperature" refers to 0 to 40**C. 

[0028] In the present invention, there is no particular restriction as to the material of the holding member. However, 
alumina, aluminosilicate or the like is preferably used, and a mat made of a ceramic fiber is more preferred for its excel- 
lent heat resistance. 

[0029] In the present invention, there is no restriction, either, as to the honeycomb structure, i.e. its sectional shape 
20 (e,g. circular, oval, race track-shaped), size, partition wall thickness, cell density, cell pitch, etc. Thus, various honey- 
comb structures of different make can be used. 

[0030] The present invention is described in more detail below by way of Examples and referring to the accompa- 
nying drawings. However, the present invention is in no way restricted to these Examples. 

25 Example 1 

[0031] Each of 20 ceramic honeycomb structures having a length of 1 14 mm and a circular section of 106 mm in 
diameter was accommodated in a metal case via a holding member according to a stuffing method, and the number of 
the honeycomb structures damaged by the stuffing was examined. 

30 [0032] The stuffing of each honeycomb structure in the metal case was conducted as follows. 

[0033] A holding member 1 shown in Fig. 2(b) having, at the two ends, to-be-connected areas 13 engageable to 
each other was wound round the outer surface of a honeycomb structure 2, as shown in Fig. 2(a), in such a way that 
the to-be-connected areas of the two ends were engaged to each other and that the total area 1 4 of the connected area 
and its vicinity faced the partition walls 9 of the cells constituting the honeycomb structure; thereby, the holding member 

35 1 was fixed to the honeycomb structure 2. The resulting material was stuffed, as shown in Fig. 2(d), in a metal case 3 
using an insertion-assisting jig 5 of ring shape having such an inner diameter as decreased gradually from one end of 
the ring to the other end. The set pressure was 4 kg/cm^. In the stuffing, a sliding tape 6 was provided on the outer sur- 
face of the holding member 1 . 

[0034] In the honeycomb structures used above, the cells had a tetragonal sectional shape; the thickness of the 
40 partition walls was 0.03 mm; and the cell density was 280 cells/cm^. The average isostatic strength of the honeycomb 
structure of the same production lot as that of the 20 honeycomb structures used above was 6 kg/cm^, and the range 
of the Isostatic strengths was 5 to 7 kg/cm^. Incidentally, the measurement of isostatic strength was made according to 
JASO Standard M 505-87. As the holding member, there was used a non intumescent mat made of a ceramic fiber 
[Maftec (trade name), a product of Mitsubishi Chemical Corporation], 
45 [0035] The results are shown in Table 1 . 

Examples 2 and 3 

[0036] Each of 20 ceramic honeycomb structures was accommodated in a metal case in the same manner as in 
50 Example 1 according to a stuffing method, and the number of the honeycomb structures damaged by the stuffing was 
examined. The sectional shape of cells, thickness of partition walls, dell density, average isostatic strength, etc. of the 
honeycomb structures used were appropriately varied from those of the honeycomb structures used in Example 1 . 
These data and the test results are shown in Table 1 . 

55 Example 4 

[0037] Each of 20 ceramic honeycomb structures having a length of 1 14 mm and a circular section of 106 mm in 
diameter was accommodated in a metal case via a holding member according to a tourniquet method, and the number 
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of the honeycomb structures damaged by the tourniquet was examined. 

[0038] The accommodation of each honeycomb structure In the metal case was conducted as follows. 
[0039] As shown in Fig. 3(b), a holding member 1 was wound round the outer surface of a honeycomb structure 2 
and clamped; then, the resulting material (the honeycomb structure 2 and the holding member 1) was accommodated 
5 in a metal plate 7 (later becoming a metal case 3) in such a way that the vicinity 15 of the inner end 1 0 of the overlapped 
two ends of the metal plate 7 faced the partition walls of the cells 8 constituting the honeycomb structure: thereafter, the 
two ends of the metal plate 7 were overlapped and fixed. The set pressure was 4 kg/cm^. As the holding member 1 , 
there was used a non intumescent mat made of a ceramic fiber [Maftec (trade name), a product of Mitsubishi Chemical 
Corporation]. 

10 [0040] The sectional shape of cells, thickness of partition walls, dell density, average isostatic strength and range 
of isostatic strengths of the honeycomb structures used, as well as the test results are shown in Table 1. incidentally, 
the measurement of isostatic strength was made according to JASO Standard M 505-87. 

Comparative Example 1 

15 

[0041] Each of 20 ceramic honeycomb structures was accommodated in a metal case in the same manner as in 
Example 1 according to a stuffing method, and the number of the honeycomb structures damaged by the stuffing was 
examined. In the accommodation, however, the connected area and its vicinity of the holding member was not allowed 
to face the partition walls of the cells constituting the honeycomb structure. The results are shown in Table 1. 

20 

Comparative Example 2 

[0042] Each of 20 ceramic honeycomb structures was accommodated in a metal case in the same manner as in 
Example 2 according to a stuffing method, and the number of the honeycomb structures damaged by the stuffing was 
25 examined. In the accommodation, however, the connected area and its vicinity of the holding member was not allowed 
to face the partition walls of the cells constituting the honeycomb structure. The results are shown in Table 1 . 

Comparative Example 3 

30 [0043] Each of 20 ceramic honeycomb structures was accommodated in a metal case in the same manner as in 
Example 3 according to a stuffing method, and the number of the honeycomb structures damaged by the stuffing was 
examined. In the accommodation, however, the connected area and its vicinity of the holding member was not allowed 
to face the partition walls of the cells constituting the honeycomb structure. The results are shown in Table 1 . 

35 Conparative Example 4 

[0044] Each of 20 ceramic honeycomb structures was accommodated in a metal case in the same manner as in 
Example 4 according to a tourniquet method, and the number of the honeycomb structures damaged by the tourniquet 
was examined. In the accommodation, however, the vicinity of the inner end of the overlapped two ends of the metal 
40 plate was not allowed to face the partition walls of the cells constituting the honeycomb structure. The results are shown 
in Tablet. 
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[0045] As is clear from Table 1 , no honeycomb structure was damaged in Examples, but 5 to 100% of the honey- 
comb structures tested were damaged in (Comparative Examples. 
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Reference Example 1 

[0046] There were measured the pressures applied to various sites of a honeycomb structure when the honeycomb 
structure was accommodated in a metal case according to a stuffing method to form a gas duct. 

5 [0047] Measurement of pressure was conducted as follows. 

[0048] A holding member 1 having, at the two ends, to-be-connected areas engageable to each other was wound 
round the outer surface of a honeycomb structure 2 having a sheet-shaped pressure sensor thereon; then, the to-be- 
connected areas of the overlapped two ends of the holding member 1 were engaged to each other and fixed. Next, as 
shown in Fig. 2(d), a sliding tape 6 was provided on the outer surface of the holding member 1 and the resulting material 

10 was inserted into a metal case 3 using an insertion-assisting jig 5 of ring shape having such an inner diameter as 
decreased gradually from one end of the ring to the other end. The set pressure was 4 kg/cm^. Pressure measurement 
was made at 5 sites shown in Fig. 5. 

[0049] As the holding member, there was used a non Intumescent mat made of a ceramic fiber [Maftec (trade 
name), a product of Mitsubishi Chemical Corporation]. As the pressure sensor, there was used Tactile Sensor (trade 
15 name) produced by Nitta K. K. The results are shown in Fig. 6. 

Reference Example 2 

[0050] There were measured the pressures applied to various sites of a honeycomb structure when the honeycomb 
20 Structure was accommodated in a metal case according to a tourniquet method to form a gas duct. 
[0051] Measurement of pressure was conducted as follows. 

[0052] A holding member 1 was wound round the outer surface of a honeycomb structure 2 having a sheet-shaped 
pressure sensor thereon. The resulting material was accommodated in a metal case 3 as shown in Fig. 3(b). Then, as 
shown in Fig. 7. wire ropes 18 were wound round the metal case 3, and a load was applied so that the set pressure 
25 became 4 kg/cm^. Pressure measurement was made at 5 sites shown in Fig. 8. The results are shown in Fig. 9. The 
holding member and pressure sensor used were the same as those used in Reference Example 1. 
[0053] As is clear from Fig. 6 and Fig. 9. a high pressure is applied to the honeycomb structure at the connected 
area and its vicinity of the holding member or at the inner end of the overlapped two ends of the metal plate. 

30 Reference Example 3 

[0054] A cylindrical ceramic honeycomb structure was measured for fracture strength by applying a force thereto 
from various angles as shown in Fig. 10, The honeycomb structure had a sectional diameter of 103 mm, a length of 120 
mm, a partition wall thickness of 0.09 mm and a cell density of 60 cells/cm^. The results are shown in Fig. 11. 
35 [0055] As is clear from Fig. 1 1 , the honeycomb structure is strongest to a force perpendicular to the partition walls 
and weakest to a force of 45° to the partition walls. 

[0056] In the gas duct of the present invention, the ceramic honeycomb structure is not fractured during the canning 
even when the honeycomb structure has thin partition walls; therefore, the caning operation of a honeycomb structure 
having thin partition walls (this operation need be conducted carefully) can be made efficiently. Since it is possible to 
40 use a honeycomb structure having thin partition walls in the present gas duct, when the honeycomb structure is used 
as. for example, a catalyst for exhaust gas purification, the early activation of catalyst during cold start is possible owing 
to the reduced heat capacity of catalyst; exhaust gas purif lability is improved; and the gas duct can be made small. 

Claims 

45 

1 . A gas duct having a ceramic honeycomb structure, which comprises: 

a metal case, 

a ceramic honeycomb structure accommodated in the metal case, and 
so a holding member placed between the outer surface of the ceramic honeycomb structure and the inner surface 

of the metal case. 

wherein the holding member has, at the two ends, to-be-connected areas engageable to each other and 
is wound round the outer surface of the ceramic honeycomb structure in such a way that the to-be-connected 
areas of the two ends are engaged to each other and that the connected area and its vicinity face the partition 
55 wall of cells constituting the honeycomb structure, 

2. A gas duct comprising a ceramic honeycomb structure, according to Claim 1 , wherein the honeycomb structure is 
accommodated in the metal case by winding the holding member round the honeycomb structure and then stuffing 
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the resulting material in the metal case from one opening of the metal case. 

3. A gas duct comprising a ceramic honeycomb structure, according to Claim 1 or 2. wherein the to-be-connected 
area of the holding member has, in the winding direction, a length of 20 to 50 mm or of 5 to 1 5% based on the length 

5 of the holding member in the winding direction. 

4. A gas duct having a ceramic honeycomb structure, which comprises: 

a metal case. 

10 a ceramic honeycomb structure accommodated in the metal case, and 

a holding member placed between the outer surface of the ceramic honeycomb structure and the inner surface 
of the metal case. 

wherein the holding member is wound round the outer surface of the honeycomb structure, 
the metal case is formed by winding a metal plate round the holding member in such a way that the two ends 
15 of the metal plate are overlapped with each other and then tightening the metal plate, and 

the vicinity of the inner end of the overlapped two ends is allowed to face the partition wall of cells constituting 
the honeycomb structure. 

5. A gas duct comprising a ceramic honeycomb structure, according to any of Claims 1 to 4, wherein the partition 
20 walls of the honeycomb structure have a thickness of less than 0.10 mm. 

6. A gas duct comprising a ceramic honeycomb structure, according to any of Claims 1 to 5, wherein the cells consti- 
tuting the honeycomb structure have a tetragonal sectional shapa 

25 7. A gas duct comprising a ceramic honeycomb structure, according to any of Claims 1 to 6, wherein the honeycomb 
structure is a catalyst for exhaust gas purification. 

8. A gas duct comprising a ceramic honeycomb structure, according to any of Claims 1 to 7. wherein the holding 
member is a mat made of a ceramic fiber. 



30 
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A gas duct comprising a ceramic honeycomb structure, according to any of Claims 1 to 8, wherein the pressure 
generated when the holding member is compressed, is. at a temperature range at which the gas duct is in actual 
use, less than two times the pressure at normal temperature. 



55 



9 



I 



EP 1 020 621 A2 




10 



EP 1 020 621 A2 




3(7) 




-3(7) 



F i g. 4 




11 



1 



EP 1 020 621 A2 



F i g. 5 




F i g 



» e 

OS JiJ 
0, ^ 



15 



10 



© (D (D 0 ® 

MEASUREMENT S ITE 



12 



EP 1 020 621 A2 




EP 1 020 621 A2 



F i g. 9 



S 
« 

\ 



15 



10 




14 



